cumulative over time and have now reached critical infrastructural mass in the shift to biomedicalization.
Clinical innovations are, of course, at the heart of biomedicalization. Extensive transformations are produced through new diagnostics, treatments, and procedures from bioengineering, genomics, proteomics, new computer-based visualization technologies, computer-assisted drug developments, evidence-based medicine, telemedicine/telehealth, and so on. At the turn of the twentyfirst century, such technoscientific innovations are the jewels in the clinical crown of biomedicine and vectors of biomedicalization in the West and beyond.
The extension of medical jurisdiction over health itself (in addition to illness, disease, and injury) and the commodification of health are fundamental to biomedicalization. That is, health itself and the proper management of chronic illnesses are becoming individual moral responsibilities to be fulfilled through improved access to knowledge, selfsurveillance, prevention, risk assessment, the treatment of risk, and the consumption of appropriate self-help/biomedical goods and services. Standards of embodiment, long influenced by fashion and celebrity, are now transformed by new corporeal possibilities made available through the applications of technoscience. New individual and collective identities are also produced through technoscience (e.g., "high-risk" statuses, DNA profiles, Syndrome X sufferers).
Biomedicalization processes are situated within a dynamic and expanding politicoeconomic and sociocultural biomedical sector. In this sector, the incorporation of technoscientific innovations is at once so dense, dispersed (from local to global to local), heterogeneous (affecting many different domains simultaneously), and consequential for the very organization and practices of biomedicine broadly conceived that they manifest a recorporation-a reconstitutionof this historically situated sector. We term this new social form the "Biomedical TechnoService Complex, Inc."3 The growth of this complex since World War II is clear. The U.S. health sector has more than tripled in size over the last 50 years from 4 percent to 13 percent of GNP, and it is anticipated to exceed 20 percent by 2040 (Leonhardt 2001) . At the same time, Western biomedicine has become a distinctive sociocultural world, ubiquitously webbed throughout mass culture (e.g., Bauer 1998; Lupton 1994). Health has been the site of multiple old and new social movements (e.g., Brown et al. 2001) . Biomedicine has become a potent lens through which we culturally interpret, understand, and seek to transform bodies and lives. That is, if the concept of the Biomedical TechnoService Complex, Inc. particularly captures some politico-economic dimensions of biomedicalization, the concept of biomedicine as a culture per se, as a regime of truth (Foucault 1980: 133) , particularly captures some sociocultural dimensions.
Although we can conceptually tease apart organizational, clinical, and jurisdictional axes of change and their situatedness within a politico-economic and sociocultural sector-however vast-the ways in which these changes are simultaneous, co-constitutive, and nonfungible inform our conceptualization of biomedicalization. That is, a fundamental premise of biomedicalization is that increasingly important sciences and technologies and new social forms are coproduced within biomedicine and its related domains.4 Biomedicalization is reciprocally constituted and manifest through five major interactive processes: (1) the politico-economic constitution of the Biomedical TechnoService Complex, Inc.; (2) the focus on health itself and elaboration of risk and surveillance biomedicines; (3) the increasingly technoscientific nature of the practices and innovations of biomedicine; (4) transformations of biomedical knowledge production, information management, distribution, and consumption; and (5) transformations of bodies to include new properties and the pro-4 For reviews of the history and sociology of medical technologies and related practices, see Marks (1993) and Timmermans (2000) . Co-constitution is defined as the mutual and simultaneous production of a social phenomenon; for a discussion, see Jasanoff (2000) . duction of new individual and collective technoscientific identities. These processes operate at multiple levels as they both engender biomedicalization and are also (re)produced and transformed through biomedicalization over time. Our argument, thus, is historical, not programmatic.
We begin by examining the historical shift from medicalization to biomedicalization. We then elaborate the five key historical processes through which biomedicalization occurs. We conclude by reflecting on the implications of the shift to biomedicalization.
FROM MEDICALIZATION TO BIOMEDICALIZATION
Historically, the rise in the United States of Western (allopathic) medicine as we know it was accomplished clinically, scientifically, technologically, and institutionally from 1890 to 1945. This first "transformation of American medicine" (Starr 1982 ) was centered not only on the professionalization and specialization of medicine and nursing but also on the creation of allied health professions, new medico-scientific, technological, and pharmaceutical interventions, and the elaboration of new social forms (e.g., hospitals, clinics and private medical practices) ( Swan 1990 ). Then, in the decades after World War II, medicine, as a politico-economic institutional sector and a sociocultural "good," grew dramatically in the United States through major investments, both private (industry and foundations) and public (e.g., the National Institutes of Health [NIH], Medicare, Medicaid) (Kohler 1991; NIH 1976 NIH , 2000a NIH , 2000b . The production of medical knowledges and clinical interventions-goods and services-expanded rapidly.5
As medicine grew, sociologists and other social scientists began to attend to its impor- Zola (1972 Zola ( , 1991 to theorize the extension of medical jurisdiction, authority, and practices into increasingly broader areas of people's lives. Initially, medicalization was seen to take place when particular social problems deemed morally problematic and often affecting the body (e.g., alcoholism, homosexuality, abortion, and drug abuse) were moved from the professional jurisdiction of the law to that of medicine. Drawing from interactionist labeling theory,6 Conrad and Schneider (1980) termed this a transformation from "badness to sickness." Simultaneously, some critical theorists viewed medicalization as promoting the capitalist interests of medicine and of the medical industrial complex more broadly (e.g.,
Ehrenreich and Ehrenreich 1978; McKinlay and Stoeckle 1988; Navarro 1986; Waitzkin 1989, 2001).
Through the theoretical framework of medicalization, medicine came to be understood as a social and cultural enterprise as well as a medico-scientific one, and illness and disease came to be understood as not necessarily inherent in any particular behaviors or conditions, but as constructed through human (inter)action (Bury 1986; Lupton 2000). Further, medicalization theory also illuminated the importance of widespread individual and group acceptance of dominant sociocultural conceptualizations of medicine and active participation in its diverse, interrelated macro, meso, and micro practices and institutions, however uneven (Morgan 1998) .
Gradually the concept of medicalization was extended to include any and all instances of new phenomena deemed medical problems under medical jurisdiction-from initial expansions around childbirth, death, menopause, and contraception in the 1970s to post-traumatic stress disorder (PTSD), premenstrual syndrome (PMS), and attention deficit hyperactivity disorder ( Then, beginning about 1985, we suggest, the nature of medicalization itself began to change as technoscientific innovations and associated new social forms began to transform biomedicine from the inside out. Conceptually, biomedicalization is predicated on what we see as larger shifts-in-progress from the problems of modernity to the problems of late modernity or postmodernity. Within the framework of the industrial revolution, we became accustomed to "big science" and "big technology"-projects such as the Tennessee Valley Authority, the atom bomb, and electrification and transportation grids. In the current technoscientific revolution, "big science" and "big technology" can sit on your desk, reside in a pillbox, or inside your body. That is, the shift to biomedicalization is a shift from enhanced control over external nature (i.e., the world around us) to the harnessing and transformation of internal nature (i.e., biological processes of human and nonhuman life forms), often transforming "life itself." Thus, it can be argued that medicalization was co-constitutive of modernity, while biomedicalization is also co-constitutive of postmodernity (Clarke 1995).
Important to the shift are the ways in which historical innovations of the medicalization era (organizational, scientific, technical, cultural, etc.) became widely elabo-rated and dispersed material infrastructures, resources and sociocultural discourses, and assumptions of the biomedicalization era (Clarke 1988). Biomedicalization is characterized by its greater organizational and institutional reach through the meso-level innovations made possible by computer and information sciences in clinical and scientific settings, including computer-based research and record-keeping. The scope of biomedicalization processes is thus much broader, and includes conceptual and clinical expansions through the commodification of health, the elaboration of risk and surveillance, and innovative clinical applications of drugs, diagnostic tests, and treatment procedures. This includes the production of new social forms through "dividing practices" that specify population segments such as risk groups (Rose 1994) . These groups are to be given special attention through new "assemblages" (Deleuze and Guattari 1987) of spaces, persons, and techniques for care-giving. Innovations and interventions are not administered only by medical professionals but are also "technologies of the self," forms of self-governance that people apply to themselves (Foucault 1988; Rose 1996) . Such technologies pervade more and more aspects of daily life and the lived experience of health and illness, creating new biomedicalized subjectivities, identities, and biosocialities-new social forms constructed around and through such new identities (Rabinow 1992) . We seek to capture these changes in the ordering of health-related activities and the administration of individuals and populations7-including self-administration-referred to as governmentality.8 7 The term "population health" is increasingly used to refer to studies of particular population groups (the aged, women, ethnic groups, adolescents, etc.).
8 Governmentality is a Foucauldian concept used to refer to particular kinds of power often guided by expert knowledges that seek to monitor, observe, measure, and normalize individuals and populations (Foucault 1975 (Foucault , 1980 (Foucault , 1988 (Foucault , 1991 . This kind of power relies not upon brute coercion, but instead upon diffuse mechanisms such as discourses that promote the pursuit of happiness and healthiness through certain modes of personal conduct including self-surveillance, and self-regulation. We use "governmentality" to Table 1 offers an overview of the shifts from medicalization to biomedicalization cobbled and webbed together through the increasing application of technoscientific innovations. One overarching analytic shift is from medicine exerting clinical and social control over particular conditions to an increasingly technoscientifically constituted biomedicine also capable of effecting the transformation of bodies and lives (Clarke 1995). Such transformations range from life after complete heart failure to walking in the absence of leg bones, to giving birth a decade or more after menopause, to the capacity to genetically design life itself-vegetable, animal and human. Of course, many biomedically induced bodily transformations are much less dramatic, such as Botox and laser eye surgery, but these are no less technoscientifically engineered.
The rest of Table 1 describes shifts from medicalization to biomedicalization within the five key processes that co-constitute biomedicalization. Analytically, the shift from medicalization to biomedicalization occurs unevenly across micro, meso and macro levels. Significantly, biomedicalization theory emphasizes organizational/institutional/ meso-level changes, and these are highlighted here in order to describe the processes and mechanisms of action and change in concrete-if widespread-practices. Biomedicalization is constituted through the transformation of the organization of biomedicine as a knowledge-and technologyproducing domain as well as one of clinical application. Computer and information technologies and the new social forms co-produced through their design and implementation are the key infrastructural devices of the new genres of meso-institutionalization (Bowker and Star 1999). The techno-organizational innovations of one era become the (often invisible) infrastructures of the next (Clarke 1988, 1991).
The following points are at the core of our argument about the shift from medicalization to biomedicalization. We offer an alternative understanding of historical change connote various governing rationalities based in disciplining and surveillance, biopower, and technologies of the self (also see Rose 1996; Turner 1997 (Vaughan 1996 (Vaughan , 1999 . That is, the realms and dynamics of the social inside scientific, technological, and biomedical domains are too often rendered invisible. At the heart of our project lie the tasks of revealing these new social forms and opening up critical spaces to allow greater democratic participation in shaping human futures with technosciences.
Therefore, central to our argument is the point that in daily material practices, biomedicalization processes are not predetermined but are quite contingent (Freidson 2001; Olesen 2002 ; and Olesen and Bone 1998). In laboratories, schools, homes, and hospitals today, workers and people as patients and as providers/health system workers are responding to and negotiating biomedicalization processes, attempting to shape new technoscientific innovations and organizational forms to meet their own needs (Strauss, Schatzman, et al. 1964; Wiener 2000) . In practice, the forces of biomedicalization are at once furthered, resisted, mediated, and ignored as varying levels of personnel respond to their constraints and make their own pragmatic negotiations within the institutions and in the situations in which they must act ( We turn next to an elucidation of the concrete practices and processes of biomedicalization.
KEY PROCESSES OF BIOMEDICALIZATION
Biomedicalization is co-constituted through five central (and overlapping) processes: major political economic shifts; a new focus on health and risk and surveillance biomedicines; the technoscientization of biomedicine; transformations of the production, distribution, and consumption of biomedical knowledges; and transformations of bodies and identities. We emphasize historical developments in the transitional and current biomedicalization era. Further, as suggested in Table 1, 
Transformations of Information, and the Production and Distribution of Knowledges
Professional control over specialized medical knowledge production and distribution, with highly restricted access (usually limited to medical professionals)
Largely top-down medical professional-initiated interventions
Heterogeneous production of multiple genres of information/knowledge regarding health, illness, disease, and medicine, widely accessible in bookstores and electronically by Internet, etc. (Foucault 1975 (Foucault , 1991 . These patterns are greatly facilitated by meso-level computer and information science practices and programs that automatically monitor highly dispersed developments for centralized management operations. Although such health-care consolidations bring some efficiency, they also pose numerous dangers as a result of corporate concentration. Such dangers include, for example, inflationary tendencies from the concentration of pricing power, new administrative burdens, and the enhanced political power of conglomerates. Such consolidations now exert significant leverage over political and regulatory processes, as well as decisionmaking that affects provider groups, patient care, and service options in highly stratified ways (Waitzkin 2001; Waitzkin and Fishman 1997) . For example, in Northern California recently, Blue Cross (a health insurance company) and Sutter Health (a for-profit corporatized provider network) were locked in contractual conflicts over reimbursement rates. Because of Sutter's acquisition of large numbers of health-care facilities in the area, it was able to effectively deny services to many Blue Cross subscribers by not accepting Blue Cross insurance, eventually compelling the insurer to agree to higher rates.
Also heterogeneously initiated interventions
Devolution of health-care services also demonstrates the trend toward rationalization. That is, there are attempts to routinize and standardize health services while also shifting increasing proportions of the expensive labor of hands-on care to families and individuals (Timmermans and Berg 1997). Outpatient surgery, home health care, and elaborating subacute care facilities (e.g., skilled nursing facilities, nursing homes) are a few examples of devolution. Devolution also contributes to the fragmentation of health care and its geographic dispersal, making rationalizing more difficult. We term the reformulation and reconstitution of such processes in the biomedicalization era stratified biomedicalization.10 The cooptative and exclusionary tendencies noted above persist and become increasingly complex, and new modes of stratification are also produced. Even as technoscientific interventions extend their reach into ever more spaces, many people are completely bypassed, others impacted unevenly, and while some protest excessive biomedical intervention into their lives, others lack basic care. Such innovations are far from the goal of universally accessible and sustainable health care promoted by some bioethicists and others (e.g., Callahan 1998).
Even rationalization itself is stratified, producing fragmentation. For example, availability of routine preventive care, 10 We borrow aspects of Ginsburg and Rapp's (1995) framing of stratified reproduction. screening services, pharmaceutical coverage, and "elective" services such as bonemarrow transplants or infertility treatments are differentially available depending on one's health insurance plan, or lack thereof. There are still over 1,000 different insurers in the United States, all providing different kinds of coverage, and thus, as a whole, the system is highly uncentralized, inefficient, and uncertain-the very things that, in theory, rationalization attempts to eliminate.
In 2001 Cutbacks in government coverage of medical care are also widespread, and are being made in concert with reductions in a range of social services that affect the health status of individuals and groups downstream. There has even been research on the efficacy of group medical appointments for the poor instead of (or with) short individual examinations (McInaney 2000). Such gate keeping becomes ever more imperative in efforts to eke economic profits from increasingly expensive and highly technological procedures, and from providing services to less desirable but financially still necessary markets and population groups.
At the same time, there are dramatic increases in stratifying fee-for-service options for those who can afford them. The most common and affordable alternatives are choosing high-end preferred providers through such an insurance plan. Here providers to whom you pay a higher co-payment are often more available (within weeks rather than months) and may have better reputations. Some plans offer high-end hospital options-you pay more to go to certain "better" hospitals. Out-of-pocket boutique medicine options usually range from cosmetic surgeries to new reproductive/conceptive technologies to some organ transplants. In addition, there are emerging options for "boutique or concierge primary care" based on privately paid annual fees to individual physicians in private practice. Here, individuals pay providers an annual amount (from a few thousand dollars to many thousands of dollars). In return they get appointments within 24 hours and for longer durations than the average patient, cell phone and e-mail access to their physicians, house calls, and so on. High-end versions (at about $13,000 per year) are located in chic spa-like offices with marble baths, terry robes, and complete privacy, and are being organized through franchises. This "concierge" model is popular with wealthy seniors, people with chronic illnesses, and the youthful rich (Heimer 2002 ). In short, even "good" medical insurance no longer ensures good primary care.
In sum, the politico-economic transformations of the biomedical sector are massive and ongoing, ranging from macro structural moves by industries and corporations to meso-and micro-level changes in the concrete practices of health and medicine. Not only do such transformations produce new and elaborated mechanisms through which biomedicalization can occur, but also biomedicalization, in turn, drives and motivates many of these economic and organizational changes. healthy (e.g., Crawford 1985) or to properly manage one's chronic illness(es) (Strauss, Corbin, et al. 1984) , rather than merely attempt to recover from illness or disease when they "strike" (Parsons 1951 ). In the biomedicalization era, the focus is no longer on illness, disability, and disease as matters of fate, but on health as a matter ongoing moral self-transformation.
THE FOCUS ON HEALTH
Health cannot be assumed to be merely a base or default state. Instead, health becomes something to work toward (Conrad 1992; Edgley and Brissett 1990), an ongoing project composed of public and private performances (Williams 1998 (Williams , 1999 , and an accomplishment in and of itself (Crawford 1994 (Crawford , 1999 ). Terms such as "health maintenance," "health promotion," and "healthy living" highlight the mandate for work and attention toward attaining and maintaining health. There has been a steady increase in mandates for self-regulation until, with biomedicalization, there is a shift in the general cultural expectations of whole populations. In this constant, self-disciplining and other/ public-disciplining, there is no rest for the weary.
RISK FACTORS AND SELF-SURVEIL-
LANCE. In the biomedicalization era, risk and surveillance practices have emerged in new and increasingly consequential ways in terms of achieving and maintaining health. Risk and surveillance concerns shape both the technologies and discourses of biomedicalization as well as the spaces within which biomedicalization processes occur (Bud, Finn, and Trischler 1999; Fosket 2002). Risk and surveillance mutually construct one another: Risks are calculated and assessed in order to rationalize surveillance, and through surveillance risks are conceptualized and standardized into ever more precise calculations and algorithms (Howson 1998b; Lupton 1995 Lupton , 1999 .
Risk and surveillance are aspects of the medical gaze that is disciplining bodies. They are aspects of biomedicalization that, in a quintessential Foucauldian sense, are no longer contained in the hospital, clinic, or even within the doctor-patient relationship (Armstrong 1995; Waitzkin 1991). Rather, they implicate each of us and whole populations through constructions of risk factors, elaborated daily life techniques of self-surveillance, and the management of complicated regimens around risk and chronic conditions.12
It is no longer necessary to manifest symptoms to be considered ill or "at risk." With the "problematisation of the normal" and the rise of "surveillance medicine" (Armstrong 1995:393), everyone is implicated in the process of eventually "becoming ill" (Petersen 1997 ). Both individually and collectively, we inhabit tenuous and liminal spaces between illness and health, leading to the emergence of the "worried well" (Williams and Calnan 1994), rendering us ready subjects for health-related discourses, commodities, services, procedures, and technologies. It is impossible not to be "at risk."
Instead, individuals and populations are judged for degrees of risk-"low," "moderate," or "high"-vis-a-vis different conditions and diseases, and this then determines what is prescribed to manage or reduce that risk. Thus, biomedicalization is elaborated through daily lived experiences and practices of "health" designed to minimize, manage, and treat "risk" as well as through the specific interactions associated with illness (Fosket 2002; Press, Fishman, and Koenig 2000). Risk technologies are therefore "normalizing," not in the sense that they produce bodies or objects that conform to a particular type, but more that they create standard models against which objects and actions are judged (Ewald 1990 ).
Of particular salience in the biomedicalization era is the elaboration of standardized risk-assessment tools (e.g., to assess risk of breast cancer, heart disease, diabetes, hypertension, etc.) that take epidemiological risk statistics, ostensibly meaningful only at the population level, and transform them into risk factors that are deemed meaningful at the individual level (Gifford 1986 Further, with the institutionalization of the assumption that everyone is potentially ill, the health research task becomes an increasingly refined elaboration of risk factors that might lead to future illnesses. Such research and knowledge production-as well as its active consumption by patients/consumers and providers-are primary and fast-growing components of biomedicalization and will continue to be major contributors to the development of "surveillance medicine" (Armstrong 1995) and to new forms of public health in the twenty-first century (Shim 2000 (Shim , 2002a (Shim , 2002b . Health is thus paradoxically both more biomedicalized through such processes as surveillance, screening, and routine measurements of health indicators done in the home, and seemingly less medicalized as the key site of responsibility shifts from the professional physician/provider to include collaboration with or reliance upon the individual patient/user/consumer.
THE TECHNOSCIENTIZATION OF BIOMEDICINE
The increasingly technoscientific nature of the practices and innovations of biomedicine are, of course, key features of biomedicalization. While science and technology became increasingly constitutive of medicine across the twentieth century, in its final decades, technoscientific transformations gained significant momentum. These changes are part of major shifts in the social organization of biomedicine itself, the objects of biomedical knowledge production, the ways in which biomedicine intervenes, and the objectives with which it does so. Moreover, innovations are increasingly likely to be hybrid ones that are generated simultaneously through sciences and technologies and new social forms-most often 14 Further, such protocols are being developed in concert with the spread of another new social form, the specialty of "hospitalists"-physicians who practice only in hospitals and to whose care medical responsibility is almost completely shifted from the patient's own primary physician upon hospitalization (Pantilat, Alpers, and Wachter 1999). A major rationale here is that the technoscientific infrastructure of hospital medicine is so complex and rapidly changing that only a localized specialist can keep up with its applications in acute patient care.
Finally, error in medicine-mistakes at work-is a recent focus of research using the new massive computer databases (Institute of Medicine 1999). Prevention of such errors and the knowledge thought to be gleaned from analyses of centralized data will likely 14 Bastian (2002) notes that one pharmaceutical company attempted to stem its losses from hormone replacement therapy reductions by promoting an alternative product via a campaign to hairdressers with free salon capes bearing the product logo, "scripted messages" to insert in conversations, and fact sheets to hand out to clients. drive the rhetoric that justifies the dramatic losses of privacy and the creation of new vulnerabilities caused by the computerization of medical records. Thus, the potential generated by the compilation, storage, analysis, and control of computerized patient data furthers the possibilities of biomedicalization processes in new and important ways.
The guiding assumptions common to these developments are that care and treatment services can and should be better rationalized such that variations are indicative of upto-date scientific decision-making rather than "unnecessary" or "discretionary" treatment. However, provider discretion about individual case treatment, continuity of care, doctor/patient relationships, situationally appropriate care, privacy of treatment, and patient involvement in treatment decisionmaking will likely be drastically, though unevenly, limited and stratified.
MOLECULARIZATION AND GENETICIZA-TION. Second, the biomedical sciences of the new millennium are being transformed by molecular biologies. Molecular biological approaches initiated in the 1930s yielded in the 1950s the discovery of DNA structure. This and related developments in basic science and research technologies are now propelling attempts to understand diseases at the (sub)molecular levels of proteins, individual genes, and genomes (proteomics, genetics, and genomics), partially displacing previous emphases on germs, enzymes, and biochemical compounds (Chadarevian and Kamminga 1998). The study of differences among humans is also devolving to the level of the gene-called "geneticization" (Hedgecoe 2001; Lippman 1992) .
In current treatment and drug development, these developments have generated a shift from "discovery" of the healing properties of "natural" entities to computer-generated molecular and genetic "design," or what Jacques Loeb would have called "engineering" (Pauly 1987) , that can be targeted precisely at diseases and/or conditions likely to generate high profits (e.g., baldness, obesity). Pharmacogenomics-the field that examines the interaction of genomic differences with drug function and metabolismoffers the promise that pharmaceutical therapies can be customized for groups and individuals. Such gene therapies (including the Biotechnological pursuits of genomic manipulations are today at the pinnacle of technoscience. While computerization is standardizing patient data, it paradoxically also enables the further tailoring and customization of bodies (Conrad 2000) , central to processes of biomedicalization. The basic medical assumption about intervention in the United States and other highly/overdeveloped countries will be that it is "better" (faster and more effective though likely not cheaper) to redesign and reconstitute the problematic body than to diagnose and treat specific problems in that body.15 Molecular biologies and genomics will make such redesign possible "from the inside out" or transformatively, rather than operating externally as most prosthetics traditionally do (Clarke 1995).
MEDICAL TECHNOLOGY DEVELOPMENT.
Third, medical technology developments of all kinds are being transformed through digitization, miniaturization, and hybridization with other innovations to create new genres of technologies. These extend the reach of biomedical interventions and applications in fundamentally novel ways. For instance, recent advances in material sciences make possible hybrid and bionic devices. Examples from corneal implants to computerdriven limbs, continuously injecting insulin packs for diabetics, electronic bone growth stimulation devices, and heart and brain pacemakers (the latter initially used for treatment of depression) are becoming routine in boutique Western medicine. Hybridization is also apparent in the next generation of transplant medicine, termed "tissue engineering," which will include new kinds of implants: body parts custom-grown through molecular means, modified through materials science, and triggered by "biological switches" (Hogle 2000) .
Digitization has also transformed medical technologies in ways that further their gaze and reach into both the interior of the body and its behaviors. In addition to the computerization of patient data, including genomic, behavioral, and physiologic information, visual diagnostic technologies are also elaborating rapidly with technical innovations, at times outpacing local organizational capacities to use them safely and effectively (Kevles 1997). Imaging tech-15 This is already the situation in infertility medicine, where the notion of a sequential ladder of appropriate care from less to more intervention has largely been abandoned in favor of immediate application of high-tech approaches that are more certain to produce babies regardless of cost (G. Becker 2000). For lesbians using assisted reproductive technologies to get pregnant, the social category "lesbian" often serves as the basis for high-tech infertility interventions, regardless of the complete absence of infertility diagnoses (Mamo 2002 
2000), known among health NGOs as astroturf rather than grass-roots based.
In the biomedicalization era, while knowledge sources proliferate and access is streamlined in ways purportedly in the interests of democratizing knowledge, the interests of corporate biomedicine predominate. This point is highlighted by the loosening, in 1997, of the criteria under which direct-toconsumer advertising of prescription pharmaceuticals is allowed by the Food and Drug Administration (FDA), a profound shift in social policy on the proper relationship between the public and biomedical knowledge. Previously, provider-patient relationships were based on a notion of protecting "lay" people from knowledge best left to professionals. Now, pharmaceutical companies encourage potential consumers to first acquire drug information and then proactively ask their providers about the drugs by brand name. 1999:14-15) . The continuities are significant, as the media often import historic cultural stratifications regarding sex, race, sexuality, and genderand patienthood as well-that usually remain unquestioned. For example, Forsythe (1996) studied a patient information system for migraine sufferers that was intended to provide information distinct from that provided by physicians. She found the system "in fact offers information characterized by the same assumptions and deletions as that provided by neurologists" (Forsythe 1996:551). Intended to empower migraine patients, the system may instead reinforce rather than reduce power differentials between doctor and patient. Table 1 , early standards of care and quality control over various drugs and technologies from about 1890 to 1940 were established through the classic individual caseobservation method. Reform efforts and a series of U.S. policies passed early in the twentieth century created a federal "pure food and drugs" infrastructure for oversight and regulation, acting through institutional medicine and public health. New standards required drug manufacturers to submit evidence from "adequate tests" to demonstrate that a drug was "safe" before it could be licensed for sale.
The development of the randomized clinical trial as the "gold standard" for the legitimation of biomedical claims soon followed. In 1962, after the Thalidomide crisis, in which many children were born with birth defects, in addition to securing evidence of drug safety, the FDA began requiring pharmaceutical companies to obtain evidence of drug "efficacy" through "adequate and wellcontrolled investigations incorporating 'appropriate statistical methods"' (Marks 1997: 129) . The randomized controlled trial consisting of three phases of testing in human subjects has become the ideal instrument for producing "scientific" knowledges and evidence for the therapeutic appropriateness of releasing any drug or medical device onto the market. These emergent forms of legitimation contribute to a biomedicalization of clinical trials not only through a scientization of the FDA's approval process, but also through new linkages created among government agencies (e.g., the FDA), private industry (e.g., pharmaceutical companies), and academic research institutions. These new assemblages, which often give rise to different criteria for drug approval, also create new structural and infrastructural ties between what were formerly known as the "public" and the "private" (J. Fishman forthcoming).
TRANSFORMATIONS OF BODIES AND IDENTITIES
The fifth and last basic process of biomedicalization, as noted in Where medicalization practices seemed driven by desires for normalization and rationalization through homogeneity, techniques of stratified biomedicalization additionally accomplish desired tailor-made differences. New technoscientific practices offer "niche marketing" of "boutique medicine" (Hannerz 1996) to selected health-care consumers usually on a fee-for-service basis. Institutionally, customization has been increasingly incorporated into biomedicine through projects such as computer-generated images of the possible results of cosmetic surgery, the proliferation of conceptive technologies promoting "rhetorics of choice" (Rothman 1998 Such attention to customization applies not only to bodily improvement and enhancement, including anti-aging strategies, but also to "health promotion" through obtaining enhanced knowledge about individualized susceptibilities and potential pathologies. One of the newest incarnations of this phenomenon is the public availability of "total body scans"-high-resolution CAT scans of the body billed as preventive in that they may detect early signs of disease or verify the healthiness of various parts of the body, including the brain, heart, lungs, colon, ovaries, abdomen, and kidneys. These imaging services are available on demand in many U.S. cities and suburban malls in stand-alone offices, and are generally paid for out-ofpocket.20 The biomedical governmentality to "know thyself' that is associated with such bodily techniques often relies on a neo-liberal consumer discourse that promotes being "proactive" and "taking charge" of one's health.
In the move from universalizing bodies to customizing them, biomedicine has also allowed for some destabilization of differences. Human bodies are no longer expected to adhere to a single universal norm. Rather, a multiplicity of norms is increasingly deemed medically expected and acceptable. Technoscience is seen as providing the methods and resources through which differences of race/ethnicity, sex/gender, body habitus, age, and so on can be specified, measured, and their roots ascertained. Significantly, biomedicalization processes are appropriating both the definition of and management of bodily differences as within the proper jurisdiction of biomedical scientific research and technologies. This new regime of biomedical governance allows the further stratified customization of medical services, technologies, and pharmaceuticals to "manage" such differences (Lock and Gordon 1988), thus further biomedicalizing them. Examples of such stratified biomedicalization include "culturally competent care," pharmacogenetics, and new social forms-new systems of service provision designed to render increasingly customized care, ranging from high-end birthing clinics to AIDS nursing care delivered in satellite offices located in single-room-occupancy hotels to avoid costly hospitalization.
How the body is conceived of and treated by biomedicine has also changed over time and constitutes another important site of biomedicalization. In the early twentieth century, conventional medical treatments focused on the ill body, emphasizing surgery (as technologies of anesthesia and asepsis were refined) and control of acute infectious diseases (such as tuberculosis, through quarantine and isolation). Over the course of the twentieth century, improved living conditions, the advent of antibiotics around World War II, and successful interventions into acute diseases gradually shifted the focus to management of chronic illnesses such as some cancers, heart disease, and AIDS (Strauss, Corbin, et al. 1984; Strauss and Corbin 1988; Strauss and Glaser 1975) . In biomedicalization, the focus shifts to behavioral and lifestyle modifications (e.g., exercise, smoking, eating habits, etc.) literally promoted by the government among others. Such techniques have become part of conventional treatments, with an enormous contiguous industry that has grown up around stress management regimens, wellness programs, the diet industry, and extensive direct-to-consumer advertising of both prescription and overthe-counter pharmaceutical and nutraceutical technologies for "maintaining" health and "controlling" chronic illness. Thus, although in some respects no less normalizing or disciplining, biomedicalization enacts its regulation of bodies through offering not just "control over" one's body through medical intervention (such as contraception), but also "transformation of" one's body, selves, health. Thereby new selves and identities (mother, father, walker, hearer, beautiful, sexually potent person) become possible. Some such identities are sought out, while others are not. TECHNOSCIENTIFIC IDENTITIES. Technoscientific identities is our generic term for the new genres of risk-based, genomicsbased, epidemiology-based, and other technoscience-based identities. The core criterion is that such identities are constructed through technoscientific means. That is, technoscientific identities are produced through the application of sciences and technologies to our bodies directly and/or to our histories or bodily products including images (Dumit 1997 This is not to say that the identities themselves are all new, but rather that technoscientific applications to bodies allow for new ways to access and perform existing (and still social) identities. There are at least four ways that biomedical technoscience engages in processes of identity formation. First, technoscientific applications can be used to attain a previously unavailable but highly desired social identity. For example, infertility treatments allow one to become a "mother" or "father," while the identity of "infertile" can be strategically taken on by lesbians and single women in order to achieve pregnancy through technoscientific means (Mamo 2002 ). Second, biomedicalization imposes new mandates and performances that become incorporated into one's sense of self. The subjectivities that arise out of these performances of what it is to be healthy (e.g., proactive, prevention-conscious, neo-rational) suggest how biomedical technoscience indicates a type of governmentality that can enact itself at the level of subjective identities and social relations. Third, biomedical technosciences create new categories of health-related identities and redefine old ones. For example, through use of a risk-assessment technique, one's identity can shift from being "healthy" to "sick," or to "low risk" or "high risk" (Fosket 2002 ).
Fourth, biomedicalization also enables the acquisition and performance of identities as patients and communities through new technoscientific modes of interaction, such as telemedicine. As new computer-based technologies allow cosmopolitan providers to "reach out and heal" people whom Cartwright ( In discussing the relations between medicalization and disease concepts, Lock (1998: 180) has noted the tendency to "streamline and normalize" specific conditions/diseases into entities wholly (or at least normally) treatable by an available or soon-to-be-available drug, device, or procedure. The classic case she examines is menopause, which was transformed in the West from a complex and unevenly symptomatic syndrome into a standardized "estrogen deficiency disease" treatable by hormone replacement therapies (now deemed dangerous after 60 years of increasingly intense use). Here we see how the meaningful identities of disorders and diseases as well as of persons and groups are also being redefined at this historical moment and also through technoscientific means (also see J. Fishman and Mamo 2002 to what can be experienced as "medical miracles." Such an identity can be handled as a "strategic" identity,21 seemingly accepted to achieve particular goals, but also (typically in other situations) it may be refused. Such identities may also be ignored in favor of alternatives. Negotiations with biomedicalization processes are ongoing.
CONCLUSIONS
We have offered an analysis of the historical shift from medicalization to a synthesizing framework of biomedicalization that works through, and is mutually constituted by, economic transformations that together constitute (1) the Biomedical TechnoService Complex, Inc., (2) a new focus on health, risk, and surveillance, (3) the technoscientization of biomedicine, (4) transformations of knowledge production, distribution, and consumption, and (5) transformations of bodies and identities. We have argued that biomedicalization describes the key processes occurring in the domains of health, illness, medicine and bodies especially but not only in the West. We have asserted that
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Spivak's (1988) concept of "strategic essentialism" asserts the legitimacy of using essentialist/realist epistemological assertions when they may be more effective politically than assertions of multiplicity or diversity. the shifts are shifts of emphasis: Medicalization processes can and do continue temporally and spatially, if unevenly. Innovations thus are cumulative over time such that older approaches are usually available simultaneously somewhere, while new approaches and technoscientifically based alternatives also tend to drive out the old over time.
In addition to being temporally uneven, we have argued that biomedicalization is stratified, ranging from the selective corporatization of "boutique" biomedical services and commodities directed toward elite markets, to the increasingly exclusionary gatekeeping made possible by new technologies of risk and surveillance to the stratification of rationalized medical care. Through emergent "dividing practices," some individuals, bodies, and populations are perceived to need the more disciplinary and invasive technologies of biomedicalization, as defined by their "risky" genetics, demographics, and/or behaviors; others are seen as especially deserving of the customizable benefits of biomedicine provided through innovative assemblages, as defined by their "good" genetics, valued demographics (e.g., insurance and/or income status), and/or "compliant" behaviors.
Stratified biomedicalization both exacerbates and reshapes the contours and consequences of what is called "the medical divide"-the widening gap between biomedical "haves" and "have-nots" (Abate 2000b). Surveillance, health maintenance, increased knowledge, and extended health and biomedical responsibilities for self and others are, however, promoted for all. This imperative to "know and take care of thyself," and the multiple technoscientific means through which to do so currently, have given rise to new genres of identities, captured in our concept of technoscientific identities. The ubiquity of the culture of biomedicine renders it almost impossible (and perhaps not even desirable) to avoid such inscriptions.
We believe the concept of biomedicalization offers a bridging framework for new conversations across specialty divides within sociology and more broadly across disciplinary divides within the social sciences. Biomedicalization engages the concepts of structure and agency, stratification, and the complex intersectionalities of culture, political economy, organization, and technoscience. The transformations of biomedicalization are manifest in large, macrostructural changes as well as in new personal identities and subjectivities, but especially at the meso-level of new social forms and organizational infrastructures. Further, we assert that the processes and experiences of biomedicalization illustrate the importance of interaction and contingency in social life. Finally, biomedicalization demonstrates the mutual constitution of political economic, cultural, organizational, and technoscientific trends and processes. Our view of the complex transformations we are currently witnessing in Western biomedicine is that their roots, manifestations, and consequences are most often co-produced and reciprocally (re)constructed and (re)generated continuously over time.
Those of us who dwell in the sociology of health, illness, medicine, and related areas tend to vividly see the increasing pervasiveness of biomedicine in everyday life. Although not all-encompassing, its ubiquity must be negotiated by each of us on a daily basis. We are awash in a sea of biomedicalizing discourses. And we agree, however anxiously, with Abir-Am (1985) that in the sense that any advertising is good advertising, our project here cannot help but constitute and promote biomedicalization. (Re)naming is creating; representing is intervening (Hacking 1983 ).
Yet biomedicalization is punctuated-in fact, rife-with contradictions and unanticipated outcomes that complicate this trend relentlessly. The power-knowledges produced by social sciences of, in, andfor biomedicine transgress those boundaries, percolate widely, and are potentially disruptive. There are no one-way arrows of causation, no unchallenged asymmetries of power, no simple good versus bad. In fact, the blurrings of certain boundaries in the creation of new social forms-public/private, government/corporation, expert/lay, patient/ consumer, physician/insurer, university/industry/state, among others-are unleashing new and sometimes unpredictable energies. Thus, we refuse interpretations that cast biomedicalization as a technoscientific tsunami that will obliterate prior practices and cul-tures. Instead we see new forms of agency, empowerment, confusion, resistance, responsibility, docility, subjugation, citizenship, subjectivity, and morality. There are infinite new sites of negotiation, percolations of power, alleviations as well as instigations of suffering, and the emergence of heretofore subjugated knowledges and new social and cultural forms. Such instabilities always cut in multiple and unpredictable directions (Strauss 1993 ). Thus we end by calling for case studies that attend to the heterogeneities of biomedicalization practices and effects in different lived situations.22 We have attempted to elucidate some rich contradictions here in hopes of provoking more democratizing interventions. 
